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The regula tory  influence of lymphocytes on the prol iferat ive ability of hematopoietic stem ceils is well 
known [1]. Repor ts  have recent ly  been published of the existence, in cer ta in  d iseases ,  of an autoaggress ive  
subpopulation of T lymphocytes which regulates  colony format ion of bone mar row in vitro. Fo r  instance, iso-  
lated per ipheral  blood lymphocytes f rom patients with various immunodeficiencies and with thymoma [11] and 
Blackfan-Diamond  syndrome [5, 6] inhibit growth of erythroid  colonies. In aplastic anemia T lymphocytes can 
suppress  prol i ferat ion and differentiation not only of allogeneic, but also of autologous bone mar row cells  [3, 
8, 9], and in diabetes melli tus [7] and hypogammaglobulinemia they can inactivate normal  target  cel ls .  

The object of this investigation was to search  for a population of lymphocytes which influences the colony- 
forming ability of bone mar row in spontaneous leukemia developing in AKR mice against the background of 
thymoma [4]. It was considered important  to undertake the investigation by taking into account the age factor ,  
at two dist inct  periods:  preleukemic {from the 21st day af ter  birth until 7 months) and leukemic (8-11 month~). 

EXPERIMENTAL METHOD 

Exper iments  were ca r r i ed  out on AKR mice obtained f rom the "Stolbovaya" Nursery ,  Academy of Medi- 
cal Sciences of the USSR. So that the work could be done on animals whose ages were exactly known as donors  
of the interacting ceils,  mice were c rossed  and f i r s t -genera t ion  females  were used. The colony-forming 

TABLE 1. Interact ion between Lymphocf ies  
and Syngeneic Hematopoietic Stem Cells in 
AKR Mice in the Preleukernic Period (M • m) 

Mean No. [.Mean No. of colonies after 
of colonies ~ransplantation of bone 

Age of donor mice afte~tram- ]marrow ceils and lymphocvtes p~antanon 1 
of i.I0 S I(1:10) . . . . . . . . . .  

bone mar- [ lymph thymus 
row ceils [ nodes 

21 days 

1 months 

2 . 

3 - 

4 - 

5 , 

6 . 

7 - 

9,0-+0,37 
(7) 

11,4-+0,6 
0a) 

9,0_+0,4 
(7) 

11,6-+0,35 
(14) 

I0,t5-+0,35 
(16) 

7,9-+0,5 
(9) 

9,3-+0,26 
00) 

16,7+_1,0 
(8) 

7,4-+0,37 7,4-+0,37 
(7) (7) 

9,9_+0,6 10,45• 
02) (13) 

9,5-+0,6 10,2-+0,5 
(7) (7) 

11,25-+0,7 11,5-+1,0 
(i l) {9) 

12,0-+0,6 11,5-+t,0 
(12) 02) 

6,0-+0,5 6,4-+0,4 
(7) (1o) 

7,75-+0,17 11,8-+0,3 
(20) (15) 

i~,I+I,o 18,4+_1,o 
(8) (8) 

Legend. Here and in Table 2, number of ani-  
mals  given in parentheses .  
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T A B L E  2. I n t e r a c t i o n  be tween  L y m p h o c y t e s  and Syngene ic  H e m a t o p e i e t i c  S tem C e i l s  of 
AKR M i c e  wi th  Spon taneous  L y m p h o b l a s t i c  L e u k e m i a  

Mice donating 
bone marrow 

;eukem/e 

Healthy 

Mean No. 
of colonies 
per spleen 
after t~ans- 
plantation 
of I " lO s 
bone mar- 
row cells 
(M~ m) 

Ratio be- 
tween bone 
marrow 
cells and 
lymphocyte 

Mean No. of colonies and II after transp, of bone marrow and lymphocytes 
(Ms m) 

LLN II LT ILN IT 

13,I-+0,I 
(39) 

1 : 1 3,2-+0,5 
(6) 

l : 5 4,35-+0,17 
(17) 

1 : l0 2,8-+0,07 
08) 

1 : 20 2,7-+0,14 
04) 

1 : I 4,0-+0,3 
(7) 

1 : 5 1 , 5 - + 0 , 4  
(25) 

9,7-+0,2 1 : 10 1,5-t-0,14 
65) (15) 

1 : 20  1 , 7 - + 0 , 1  
04) 

L e g e n d .  LLN) l e u k e m i c  l y m p h  nodes ,  LT 
in t ac t  t h y m u s .  

75 

67 

79 

80 

63 

85 

85 

83 

l eukemi ,  

1,2-+0,I5 
(9) 

2,75_+0,16 
03) 

1,7+-o,7 
(22) 

1,2+_o,14 
(12) 

9I 

79 

87 

92 

9,6-+0,3 
(7) 

9,4-+0,3 
(14) 

9,8-+0,37 
(15) 

13,0-+0,25 
(13) 

15,0+_0,6 
(6) 

12,0+_0,4 
02) 

15,1+_0,6 
(11) 

1 1 , 0 + 0 , 2 5  
(19) 

3,9-+0,5 62 1 0 , 6 •  14,0• 1,3 
(7) (7) (6) 

2,65+_0,13 73 8,0+_0,13 10,5+_0,16 
(24) (20) (l l) 

1,4+_0,5 86 10,7+_0,3 11,0+_0,3 
(18) (16) (16) 
0,0 100 7,5+_0,2 10,7+_0,3 
(8) (18) (14) 

t h y m u s ,  ILN} in t ac t  l y m p h  nodes ,  IT} 

a b i l i t y  of the  bone m a r r o w  and i t s  d e p e n d e n c e  on T l y m p h o c y t e s  w e r e  s t ud i e d  by the  me thod  of T i l l  and 
M c C u l l o c h  [10]. S u s p e n s i o n s  of bone  m a r r o w ,  l y m p h  node, and t h y m u s  c e l l s  w e r e  p r e p a r e d  f r o m  four  o r  f ive  
t e s t  d o n o r s .  Bone  m a r r o w  c e l l s  in a d o s e  of  1 �9 105, s e p a r a t e l y  o r  t o g e t h e r  wi th  l y m p h o c y t e s  o r  t h y m o c y t e s  in 
t he  r a t i o s  of 1:  1, 1 :  5, 1 :  10, and 1 : 2 0  w e r e  i n j e c t e d  i n t r a v e n o u s l y  into l e t h a l l y  i r r a d i a t e d  (850 R) s y n g e n e i c  
r e c i p i e n t s .  The  m i c e  w e r e  k i l l e d  on the  8th day  a f t e r  t r a n s p l a n t a t i o n  and the e x t r a c t e d  s p l e e n s  w e r e  f ixed  in 
B o u i n ' s  so lu t ion ;  m a c r o c o l o n i e s  v i s i b l e  to the  naked  eye  w e r e  counted ,  and t h e i r  n u m b e r  c o r r e s p o n d e d  to t he  
n u m b e r  of c o l o n y - f o r m i n g  uni t s .  I n t e r a c t i o n  b e t w e e n  c e l l s  was  a s s e s s e d  b y  c a l c u l a t i o n  of the  i n a c t i v a t i o n  
index  (II). The  d i a g n o s i s  of l e u k e m i a  was  m a d e  i n t r a v i t a l l y  by  d e t e r m i n a t i o n  of t he  m o r p h o l o g i c a l  c o m p o s i t i o n  
of  the  p e r i p h e r a l  b lood ,  the  l e u k o c y t e  count ,  and the  h e m o g l o b i n  c o n c e n t r a t i o n .  The  a n i m a l s  of t he  e x p e r i -  
m e n t a l  g r o u p  w e r e  s e l e c t e d  on the  b a s i s  of t h e s e  t h r e e  t e s t s .  The  r e s u l t s  w e r e  pooled  and s u b j e c t e d  to  s t a -  
t i s t i c a l  a n a l y s i s .  

EXPERIMENTAL RESULTS 

A t  a l l  a g e s  s t u d i e d  in the  p r e l e u k e m i c  p e r i o d  no e f fec t  of t h y m u s - d e p e n d e n t  l y m p h o c y t e s  on colony f o r -  
m a t i o n  of bone  m a r r o w  was  found (Table  1). H o w e v e r ,  wi th  the  onse t  and p r o g r e s s i o n  of l e u k e m i a ,  d i a g n o s e d  
a s  l y m p h o b l a s t i c  and a c c o m p a n i e d  by  s e v e r e  a n e m i a  (hemog lob in  54-60 uni t s ,  c o m p a r e d  wi th  100-112 uni ts  in 
the  cont ro l}  and by h y p e r t r o p h y  of the  t h y m u s ,  T l y m p h o c y t e s  b e g a n  to  inh ib i t  h e m a t o p o i e t i c  s t e m  c e l l s .  
C o l o n y - f o r m i n g  a b i l i t y  of  t he  bone  m a r r o w  of  both  l e u k e m i c  and h e a l t h y  m i c e  was  s h a r p l y  r e d u c e d  in the  
p r e s e n c e  of l y m p h o c y t e s  f r o m  l e u k e m i c  a n i m a l s :  I I = 6 2 - 1 0 0 %  (Table  2). The  i n a c t i v a t i n g  a b i l i t y  of  l y m p h o -  
c y t e s  and t h y m o c y t e s  was  v i r t u a l l y  the  s a m e  and was  independen t  of d o s e .  A dose  e f fec t  of l e u k e m i c  t h y m o -  
c y t e s  was  e x h i b i t e d  only  on h e a l t h y  bone  m a r r o w :  wi th  an  i n c r e a s e  in the  dose  of t h y m o c y t e s  the  p e r c e n t a g e  of 
i n a c t i v a t i o n  of c o l o n y - f o r m i n g  uni ts  i n c r e a s e d .  The  d e g r e e  of i n a c t i v a t i o n  was  the  s a m e  fo r  bo th  l e u k e m i c  and 
h e a l t h y  bone m a r r o w .  L y m p h o c y t e s  and t h y m o c y t e s  f r o m  h e a l t h y  m i c e  did  not change  the  p r o l i f e r a t i v e  a c t i v i t y  
of t he  bone  m a r r o w  of a n i m a l s  of e i t h e r  g roup .  

I n t e r a c t i o n  b e t w e e n  l y m p h o c y t e s  and h e m a t o p o i e t i c  s t e m  c e l l s ,  l e a d i n g  to  inh ib i t i on  of h e m a t o p o i e s i s  in 
the  bone m a r r o w ,  can  t hus  t a k e  p l a c e  in AKR m i c e  d u r i n g  the  d e v e l o p m e n t  of l y m p h o b l a s t i c  l e u k e m i a .  It is  
e v i d e n t l y  due ,  not to  a d e f e c t  of the  po lypo ten t  s t e m  ce l l ,  but  e i t h e r  to  t r a n s f o r m a t i o n  of t h y m u s - d e p e n d e n t  
l y m p h o c y t e s ,  i nduced  by  the  l e u k e m o g e n i c  v i r u s ,  and s u b s e q u e n t  inh ib i t ion  of au to logous  c o l o n y - f o r m i n g  uni t s ,  
of the  i n a c t i v a t i o n  of a l l o g e n e i e  h e m a t o p o i e t i c  c e l l s  t y p e  [2], o r  to i nh ib i t i on  of the  h e m a t o p o i e t i c  popu la t ion  by  
a c e r t a i n  h u m o r a l  f a c t o r  s e c r e t e d  by l y m p h o e y t e s .  

1 724 



LITERATURE CITED 

1. I .N.  Golovistikov, R. V, Petrov, and R. M. Khaitov, Dokl, Akad, Nauk SSSR, 194, 1208 (1970). 
2. R .V .  Petrov and L. S. Seslavina, Dokl. Akad. Nauk SSSR, 176, 1170 (1967). 
3. J. Ascensao, W. Kagan, M. Moore, et al., Lancet, 1, 669 (1976). 
4. M.M.  Bortin and R. L. Truitt ,  Biomedicine [in Russian], 2.~6,309 (1977). 
5. R. Hoffman, E. Zanjani, J. Vila, et al., Science, 193, 899 (1976), 
6. R. Hoffman et al., New Engl. J. Med., 296, 10 (1977), 
7. S.W. Huang and N. K. Maclaren, Science, 192, 64 (1976). 
8. W, A. Kagan, J. A. Ascensao, R. N. Pahwa, et al., Proc. Natl. Acad. Sci. USA, 7_3,3, 2890 (1976). 
9. W.A. Kagan, J. A. Ascensao, R. N. Pahwa, et al., Clin. Res., 24, 440-A (1976). 

10. J. E, Till and E. A. McCulloch, Radiat. Res., 14, 213 (1961). 
11. E . D .  Zanjani, S. D. Litwin, and R. R. Zalusky, Blood, 46, 1038 (1975). 

I M M U N O L O G I C  D E T E R M I N A T I O N  OF AN E P I D E R M A L  

G 2 - C H A L O N E - L I K E  F A C T O R  AS A M A R K E R  

OF S Q U A M O U S - C E L L  S T R U C T U R E S  IN B L A D D E R  T U M O R S  

AND U R I N E  OF R A T S  

V. B.  O k u l o v ,  N. N. V l a s o v ,  UDC 616.62-006-008.9:576.353.7]:616.634:576.353.7 
a nd  N. M. A n i c h k o v  

KEY WORDS: epidermal G2-chalone; tumors of the bladder; squamous-cell metaplasia, 

One appraoch to the immunodiagnosis of tumors is by the detection, in neoplasms, of products of the 
t issues whose morphogenetic potential has not developed de novo during neoplastic transformation. For  exam- 
ple, the epithelium of the lung and the transitional epithelium of the bladder, both in experimental animals and 
in man, are sufficiently often affected by metaplastic changes toward stratified squamous (keratinizing) epi- 
thelium. It is natural to suggest that such changes wiII be accompanied by synthesis of t issue-specif ic  prod-  
ucts character is t ic  of keratinizing epithelium. 

One of these products is epidermal G2-chalone , which the authors have isolated from rat skin [3, 6]. 
This antigenically active glycoprotein, with a molecular weight of about 35,000, can be detected by 
means of monospecific antiserum only in squamous-cell  keratinizing structures.  In t issues of the normal lung 
and unchanged mucosa of the rat urinary bladder this antigen has not been found [1]. 

Accordingly, in the investigation described below~ an attempt was made to discover whether immunologic 
detection of epidermal G2-chalone in rat bladder tumors can be used as a diagnostic test. Investigations of this 
sort were undertaken by the wri ters  previously on induced tumors of the rat lung [2]. 

EXPERIMENTAL METHOD 

Experiments were carried out on 67 male rats, obtained from the "Rappolovo" nursery, weighing i00- 
120 g or 150-180 g before the experiment. Some of the animals (56 rats) received 0.04% N-nitroso-N-butyl-N- 
hydroxybutylamine, which induces epithelial tumors of varied histological structure in the bladder of rats after 
a long period of administration [4, 5], throughout the experiment with their drinking water. The remaining ii 
animals were kept on an ordinary diet and served as the control. 

The animals were killed 4-11 months after the beginning of exposure and normal or tumor tissue from 
the urinary bladder was taken for investigation: some of it was used for histological examination (and, in addi- 
tion, for electron-microscopic study in 20 cases), and some for immunologic study. 
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